Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 1 1-142836 

(43)Date of publication of application : 28.05.1999 



. CI G02F 1/1335 

G02F 1/137 



(21) Application number : 09-304255 (71)Applicant : SHARP CORP 

(22) Dat© of filing : 06.11.1997 (72)lnventor : MITSUt SEIICHI 

OKAIVIOTO MASAYUKI 
MINOURA KIYOSHI 



(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE AND LIQUID CRYSTAL 
DISPLAY DEVICE INTEGRATED WITH PRESSURE SENSITIVE TYPE INPUT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflection type 
liquid crystal display device of color display excellent in 
visibility which is a liquid crystal display device of a 
single-sheet polarizing plate system capable of making 
high-resolution display and a reflection type liquid crystal 
display device integrated with a pressure sensitive type 
input device. 

SOLUTION: This reflection type liquid crystal display 
device includes a first substrate 5 having light reflective 
electrodes, a second substrate 4 having transparent 
electrodes, a nematic liquid crystal layer which is held 
between these substrates 4, 5, is negative in dielectric 
anisotropy and twists with voltage impression, plural 
sheets of optical phase difference compensation plates 
8, 9 arranged on the second substrate 4 for the incident of circularly polarized light on this 
liquid crystal layer and one sheet of the polarizing plate 1a. in such a case, the surface of the 
first and second substrates 4, 5 are subjected approximately to a perpendicular alignment 
treatment. The natural pitch (p) of the liquid crystals, the thickness (d) of the liquid crystal 
layer and the double refractive index difference An of the liquid crystals are so selected as to 
hold 0<&verbar;d/p&verbar;<1 and 200 nm<An*d^1200 nm. 
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(54) [«in(^*iiist] R»^aa*»»RriME^*s«-ffs«*^s« 



(57) mmi 

nfZfcL^-C, 0< I d/p I < 1 A^O 2 O O 
nm< A n*d^1200 n m3b<l*3t-^^^ 5 ^ 



■ 9 




(2) 



t#ia^ 1 1 -1 4 2 8 3 6 



i'^i^'y-C^ \-t^^=^-^T^ y<pM^Mt^ 

O < 1 d / p I < 1 200nm<An*d^1 

S*i;i^:^lSlCO'J^--^— V3 >?b<1 O O nmfeiJi 1 8 
[filCOU ^— ^— i> 3 I'A^Z O O nmJU±3 6 O nmJ^lT 

35° ^1 2x^2-01 1<5 5^ 

o nmiiiTic^^^titci^i <D3t^fi*ifiii«te^. m 

|fi|a>U ^— 7^— V'a >J&<2 O O nmUl±3 6 O nmJUT 
7^— >A<2 O O nmJM-t3 6 O nmUT^zWiT^tt 

tfjISmi. ^2. m3(7>3fc^iiffl^^1S*fi<Dil4i 
ttK^'^^-r^jS^^tt^tia 1 . 6 2, 0 3i:LfcB#. 
35" ^1 2x03-02-61 1^56' 

M ^ r I ^ ^ C i: t -r ^If 5j£ JS 1 iEifca>JSIt 5^;-* 

S»T3&^ ft«tiz>E*L5Sa:»rfiit OTjftt^f^JS^^t^- 



A Wj: K db »^ 4^ <75 J5 St K ^ ^ fli -r ^ S4 S 5^ ^ 

Mo 

■T'S^Hg^^-r^^ai^sii^^^ffisemi a>3fe^{iti 

to o o 1 1 

CO A) *iS§^. 

[0002] 

[0 0 0 3] C<7>Sia^?ftaS^^Siai:^MLT. ffeiO^ 
[GO 04] ^f-. a^F@CD=» > h^A hf#tt(7>SA>^) 



(3) **Ba^ 1 1-^1 4 2 8 3 6 



t0 0 0 5] _hfBCDc*;5^j:l^^l:^^li''j:JSffl^if^WL 

OUT, GHtBS-T) t^mm^^X^fzti^. §ft 
•t^^j&ifJb<fcy. fettJecOSl^*^— :7^;i.5K?5fcA0f:: 

[OO 1 Ol ^(D— ffili: LTf*, 1/4* 
J« J,a^SS/>^ ^felBS 55-48733 

$4x-CL^-g)„ :z<r>%^nB.mizt^i^Xit. 45" 

xmu^m^cDmi^m'^ 1 x4;ie[StecD5fe$4f'^^^'tft»t 

^^4 5** S4xfcttmi:tf>Z'3a)tfc!S^3^SL-ca»* 



4 5° h^^M. l/4;^:i:*5. 

[001 1] ^h^i^. USP4. 701. 028 (CI 

n-Cl^^o ^fc. ^#F?3^6-3 3 7 4 2 1-^<i>«f^fi. 
fi3t:fiS 1 «tt 1 /^4 jfi£:^t5^^> K^ESlpU'S^'tiyU^ 

fc. Euro Disp»ay96{P. 464)1- 

[O O 1 2] ^fc. SID96 DIGEST (P. 7 
6 3) |z|iMltiE[pli&S?tLtc±TCDStfe<7>fp1f^, 
^M:^14A^mT.. K— h^i^fllL^iz^SS^- 

[0013] ±^nmW- 6-337 4 2 1 ^^^U^ U 

^m^^n-D. iB3t«*5i3aLfcAi*3fe(*AX4te*<D 

3fel=SSl*4x, AStB*i:5a^0>lliff-CjftaB. A/'4ttia| 
^JiilLT, A9^^c»it«iB*i:ii:3tt'SillH13t-t5te 

[OO 1 4] ^fc, mUBp^Dizjiiy. iftSB*li^L, 

m%tUi}^ A«^a>l£«li3fei:^^TCDlS*8«AJi<»^> 

[0 0 1 5] o$y. ctLf>a>4^al^?«^*^SSf::S 
ai::A^fc^t;tii«-*-^*lc^*Lr^S^^fc4^>(7)ie5^1l 

X i^J^ ^« Ji X*^ * 3e C3> H ^ ^ C i: ^ 

(i8E^A:tFSa) *^^:^D^*:A:^a¥^lft(c*«>o Iflz, ^ 

— tT:— KA^^><DA:^D^^Sl^-&ies^<7>*)^mi§> W^l^ 
B:*=IItf(7)A:^r:^fci\XI±. ffi^^i^H^i^Dai^S^b. V 

<Dj:^^FA:fcpfl$ScDia^. A:*DSa^M 
[0 0 171 Ljb^L. jSStS«Bl«^S^SI-*it^-CI*JS 



(4) 



1 1-14 2 8 3 6 



Jt3£ic3=fcOT-efcorf±3tft>^i:l^o *#M¥6- 1 2 7 8 2 

r ^£ I* ^jas ^ ft 3 c 1 3b<Ba ^ ti T I ^ o 
[o o 1 8l 

[^B^j!i<fgx?iL<t ^^-r-S^liffi] L^^L/^A<i=.. fllB^ 
FjBBSB 5-48 7 3 S-^^'i^^lCga^^tlfciSS^^SM 

-cii. i^B%^^JSMtetcDrRif^i/'4iflf:gfi^^(t^ie5^ 
[0019] ittte USP4. 701. 028. ^^m^ 6 

— 3 3 7 4 2 1 ^^-i^ffi, EuroDi sp \ ay96 

(p. 4 6 4) iriem^^x/i^affifS]:^^<7>,^^^iFg 

[O O 2 O] WUiES ID96 DIGEST 

p. 7 6 SCOlBttiD^^r^— K-CI^. 1 4 10^:^*5 

|COl^T^*m:R^^^TL^^^:L^o 

7 8 2 2^^f8rciF$tLTL^^^ V ^/^^JK75«J?ll*. 

[0 0 2 31 ^i^i::, TSPI^USLfcS^^Mfcfclf ^ 



hjsas^s) ^ttffi-r^i:, ^stsa^i*. ^-jt^^^ii^ 

[00 2 4] m<DmtLX. Tg1iOT*^gS/)^lSSHB5fl6 
[0 0 2 5] l^-rtL<D*^tB^]^/j<:T^SL. Sm^fc^iD 

^ [S] ± ^15 0) us I ^ It ^^^m ^ <Disa^ ^ to i± 

i: LTIi^S^TFfe-So O^tj^ 4^FjB¥5- 1 2 7 8 2 
[0 0 2 6] ^c-e. ;$:|6e«li±ie<;5^««S*^6<Pl 
[0 0 2 7] 

^^irL-r. m&mizmm^mui.Ui'^vtmvm&nTri 

[0 0 2 8] St*. **Wa>5t»K^iiiSBitfl5RSt5a 

s.uisg2«7>»«FMif3tti#*tifrifima*tt3&<ft-e. 
,^e^@icnii3tJb<A«t-r^f-A6iz, BuiEm2<Dss_ti^ 

i;m2a>s«aoii*«*3Sii:a£iRitos^+t. ;«im<De^ 

UfcB^, 0< [ dz-p I <1 t^-O 200nm^An 
♦ d^ 1 2 O O nmt<f&^LT^^'?\Z^ 



(5) 



1 1 -1 4 2 8 3 6 



[002 9] ;z<Djz^\zmm^^^t\z^^). m^mm 
[00 30] $f^u<ii. ±mmma>oib. iftaajg^ 

1^0)*) iS*— T^— V3 O O nmja-h 1 8 O nmJ^T 

T^— v/3 >A<2 O O nmJii_t 3 6 O n m JUTJ::f£^ 

llbtD3tff ftSS^^tt-rtie 1 n^lfB 2 t Lt-B^. 

3 5' ^ 1 2 X 0 2 — 0 1 I <5 5' 

[0 0 3 2] *«i3<7>a*,a^]3j3lEiE<7)SIM 

|Sia>U^— "r— *>3 O O nmiU± 1 8 O nmfetT 

i>3 >6<2 O O nmUl±3 6 O nrnJaTfcS^^tt 
fcm2(05t^<i4BlllifllSi:. m2a>3fe^<4S*««« 

t^Z GO nmJaJiS 6 O n mJ^iTf-^^ * tt^iB 3 £D5t 

^■^ti'^tie^. 02. 03tLf-B#. 
35" <| 2x03-02-01 1^55* 

m^tiXl^^:itt:^mtL.. :i<D^oizmf^r^:it 



Xtel^J^ L;i*i::^fSl-i: 0T-^L^ftS^/ci:-r- 
[0G3 4] ^ ihU^±t^B^^^f$.^hf^^\Z. *M 

fee 

[00 3 5] -^CT*. *:fg^<75JSIt^;-Si^a^^Mf::fc 

L. iS3fej5t*MA^Biiie^2(;>sfe(oswm«^>prrRjmffi 

[0G3 6] %m%h:>it. ;i<om£hm^o>w^i^m 

ip*>. xm^^i^-izmm^^^izit^w-i^mmii^^m 
&a>^m^<o^M<Dyjmzm l Tf^«f:^i£m^Hi* ct 

M -5 L^^«l^a^l^M ^113^^ ^^t fy^ujm tu^o 

m\z\^m^(r>^^tnm%o>y5mz^^'r^^<r><D. » 
(r>^o\z. mtimz(Dm^±.\zf^m^Mz^^m^mm 

m.m^m[zm,^^ma>ttit^wit>ui^K^t^th'ofzh u 
t'i^. m^m^<T>Kti^m.t:y.x^mu^\i.^K:hmm. 



(6) 



1 1 -1 4 2 8 3 6 



* :: ^ f = fif ffl -rr ^ ^ 3^: 0^ ^ r ch ^ J^l^ ^ 
[0 0 4 0] ^/jrt:*^. *:^^<7>3^li3j^JS8l5»(OS 

[O O 4 1 ] 

[0042] @ 1 :*:^^con»M78ESa^SSa>«t^ 
fc^tEaeiSllg2<DJf$ll!c^tlfcAI^«!l^l£4 ^Mll^^ 

[0043] ^fr. «+g7(S. JSi^S^mte-C^>cfc<. 

[GO 4 5] JiiT. ^^^m^(Drfmi^r>i^xmm-r 

3fefct-^-'&. BP*.. :£lHlU^fcl**Iiiy<Di:*>i^<7>H« 

*^»sa>AW3t<7>:^<iA>p>«?SLfcii^-e&-6o 112 



2 imtft^mi&i^yD^^ 2tm2<D%^i^^m^m^<D 

[GO 4 7] ^fc. ^aiz^f 3t5c<7>^^<i49M^««« 

imr^m^Bm7r<mm:(Dmm\z^i^x. m ^ o^t^is^e 

^Hi^m^miR 1 1 <t03&4g||*<^4x-f tt, 1 3 5 n 

m. 2 70nm. 2 7 O n m ^ ?^ -i) <J: ^ fr KM L Jf^o 

e 1 (^3^fii3i3@M:&i^ 1 2 ^ffs 1 <D^^^«mmmm 
^(Durnm) =34. 2' . 03 cisatfi 

1 2 m 3 (D^t^iiffiMtSfgtecDigffilt:^^ 
1 5a>/j:-rftlS) =6- 5^ ^tj:^^^[-^m.Lt^^ 
«SS^iSa^=AltLfc3tli:ffl3\iffi1 O^afe^Ciffi 

i^SilLT. 2tfc<D^^{ite^tf«te^^i^€>«^<fc 

[ o o 4 8 1 ^^i449iia«s 8 , ift^^mmmmm 9 

^UAA^Jb^^cCy. 3t^ata^*S(S«8fi;««5 5 
O nm(D®lfe«i:^lRliDiSia3tl::>^UT 1 3 O nmtf^ii, 1 
4 0nm|C«l|^^cixfcii^||^|^t,, ^feJ^^ii+BH^SfltlS 
9 1 3fe^^ffiMliilffi 1 1 itmm(D%\Zt^ L X 2 6 5 n 
m;£|vt, 2 7 5 nm|CtlJar5Fnfc{4ffill*lfO„ Cttf>a> 

iiffin^sm^fi. i^^Bm^tmz^ mmys^t^i^aymm 
m\z^^^it^^m\^xmmwi,-^mxi^^o 

iii*fzi*-r^*^{ifflllM««8. 9, 1 1 f:i>i4t-SIS 
i+^LTf*. 3fe^{it§lllifflrffi8. 9, 1 1<7>'>?j£<i: 

[0 0 4 9] ^S£S©l::Aa^LfcA»^3t*i, ^llJa^iltzM 

tft^m\tm^^\^\z^^xm:t(^ikmizmm-^H^. 
[0 0 5 0] ^"Ts fiitS^cDl!]f^l^oL^rSiRB^-&o S 

(1) ^'M^-r^m^. mm^\^n^^i-^tfim^x 



a) 4^Ba¥ 1 1-1 4 2 8 3 6 



[O O 5 1 ] 

]d/'p|<K3^(2*K2) (1) 

K 2 (i-^WfC 2 tt)fi<^)il$^ <!: Z ^ A<3EtJ t>ixT t^^tD 
-C. *gJS. I d/p I < 1 *3Sfc1-ifi^S36<fc^o 
too 5 2] _LSBxt (1) ^JUSU/zJi^. ^^B^^l^ 

[0 0 5 3] ^fzBMVim'^mm-t^i^it. mj±^wz^ 
[oo5 4].-eLT, ±^FiMt/t^m^. mwm^-^^ 

-64 O O nmA^t> 7 O O n m<7>3ti::>^ L r . 1 X 4 

3 5' ^12x03-0 2 + 

[0 0 5 7J a^ftf^icoL^raiB-r-Sc ^ 

(2) fc^lM*^ (3) <D^O\zWi'm^M-^^i^Lm^ 

h ^ m;?£-r ^ c <^ t. ^ Ifex ^ . 

[GO 5 9} :*:^B^fZct-g>S*JM?0ES^?F»Sli. -hie 

FOM=1— I ( I <C-t--MC+) I = _ I (C 



ij 10 0 nmA^t) ISO nm^^T-& 

OOnmt^i^SeO nm^^-t^^(DX^-oX. 021' 
35" ^12x02 — 011^55° — - (2) 

^omfr&^J^'cffilli. ffll\'63fe^tt*e^*ifS^2t5c(DltJS 

[0 0 5 5J mj±mwn}^B(o^. m^m^^i^tzf^^m 
[0 0 5 6] ^p,\zm4\z7rirs^<Dytmi^-mm^m^ 

A^^^H^ixei. 6 2, Osir^^i:^, 

0l|^55" ••• (3) 

fz}^^^miyr^mw<i>%^mm^mmr^tzi^\z\t. 

[0 0 6 0] zzi:?. 1l3t^^ffll^S#fT^l^fc/cy. ^ 
«#CDitf7:^lR)*::^ii:3ti:2Ji£^^'<r> h>UXl5iaiL. fe 
»«I1*^2 X 2<DfT5llXSBai-t^ J o n e s V hU 

[0O6 1J fim<7)Si!):&liCDfi««Af±=&tsiy. 
y(DP-05«#s<;)RM*<7)-;^^^xf2iS-e#-&o fi« 

^t,i^fy^-y30>Fim^<0f^^0>^tt\zF^miHi\zt^^o 
Z.a>tziSb. S[SA^^COttSW*CO^E:fetDR^■3ta)J^I5^' (— 

[0 0 6 2] C.<Dtz^. mm(DJones^\-*J^::^^ 

my}\zmAjx. ^n^+co+^-^f^ v^^xx^l. c + ^ 
cc-tiiSiDiy ti"^) . mmmm cf i g u r 

e of M e r i t > ^ LTig^/dTCOl^. 
[O O 6 3] 

[iici] 

— MC + ) I I MC+ I * I 



=1— |S3 I 



(4) 



(8) 



11-14 2 8 3 6 



[0 0 6 51 *^^('^it^vUTroift^-ei*. ziH^m 

mmmtr^. 5C (4) T^mt^^k^ih^^tc^^ (m 

^ti^iS^) izii. :&i2S— :^3&<0fr^i:y , FOM=i 

[0 0 6 7] -?:wT% :$im^mmh.\t. m^Mmnoym 

— '>3>) CD^r^l-C. ^ (4) COFOMCD^^. 0-1 

V. 3. 5V, 4. O V^D^'^Tlri^lf ^-htEl?fiBB9l&F 

[ O O 6 8 ] m 5 Jb^m S(r>0~0. 1 (7)|£fflfi. Alt 

mx\±. AWL^hR<lpt)!i<;«B^MMia^icita«3fei:^C 
[0069] ^fc. Rl*0mi£2. 5V, 3. OV. 3. 

[DO 7 0] tzfz. ±um^7bm.ma\^^^\^tz0)\t.-m 

[00 7 1] CC-e. «l|li:Lfc» (5 5 0nm) feJU 

^<7>aa?«« ^^^-ff^. An*da>tt 



^(omzt^Lx^^mjimntu^^t^mi^r^o c 
0)/=^^). FOMa> ritj tmom^yjmz^isxi^^t 

m.\z^ib-^tzmFmmm^o:>mMfi<-^mtd:mm^^i^ u 

An*dX)<200 nm*^»b 1 2 0 0 nmX&^^ ^^iZ 
*?^L<fi, 1>/6< I d/p I <1(D^i'|:^i5fcU. 
iftSBCD'i^— ^— V-a > (An*d) ffiA^SOOnm 
A^j^S O O nmff)teffl-Cfei>o 
[CO 7 3] ^f-. m^3t!¥^5»llltr^(«ttA«^^$tL-S 

2 0jSA^^> 1 7 OS^ JfJ^-O. jftSBiD'J ^— T^— 
3> (An*d) A^SOOn m A> ^1 2 O O n m<7>teH 

(7>J5^^4. 5 ^m\>jL±izWL^i-^J&^^7jk^m(Df^m 

^n^^mi^x^. }^^<r>Anito. o7mm.a>mm^u 

[0 0 7 4] JUT. :*:^e«a)±l2^^*^fC^i,3lSfe»^«|^ 

uiTfc^^-Tji^. :$^n^<Dmmt}'iztLi^mmmmizm^^ 

5ftSa>Kl«I«&3®:ft|p|a>*^ftSA<i 1 om\z^^^otz 

B<7)'J^i— t"— 5 O nmfctS:^L, 135n 
m t 2 7 O n rr^(D tftmi^imm^m^^ 1 ISC-Toffl ix/c^l 

[0 0 7 5] -jlS&*3 
^#:f^S*xlifr^yf*SlL/rc S«5_bcDmft7li, TJU 

hwrntDmrn'^mi^m^xi'^^. f^^mm\^^. 7^m 

■t'^§tf}<. 1 1 OJg|z/d:^i:5fc^e>^BBr^:SrR|^sft 
;Uh^fi5il^l:^lPlA^f,2jtil^^l,Tl^So :*:||jM£<5lTr 



(9) 



4#i3^ 1 1 -1 4 2 8 3 6 



[0 0 7 61 :$i^m[zmmx^^^^mmit. 

^ ti ^ ^ f z u r sit i - BBISI ^ 1+ ^ 

L S-2 O 3 (B^^fifeaAtt^) , S E-7 5 1 1 L 
[O O 7 71 iB|pjM<Off ^Ffi, O. 0 5 — O. 1 mff 

ffiT^fe-So ieiniKoff^f*:^jii: LT(^. m7L\t. jHu-^ 

-Uil^J*^ C ^ 4> pT B^-C & ^ o 

[0 0 7 8] ji^SMfcitffi-e^^i^H^t Lr(^. :^<7)^ 

S*tL^tL>„ ZLI— 2857. ZLI-47 

88. ZLI-478S-000 OiU^VV/Oa 
Si) ^^^ff^C tjb<-C?#i,o ^tz. ^^BMCDl^^it. 
3-1 2/im;&<Jt?^Ll^o 

[007 9] ^3^^;uK-/<>h^;'«^f::^i«T^z^ 

L^. ca).*:^3£»::^3-r^JUK— yOht LTJi. ^;^lis 
-10 11 ij^J\^^i>^/<>^m) ^A<^lf t>4x-5o 

•&>;u^?1±<?5z L I— 2 8 5 7 ^miv :^-f^;bK— 

> Lr-Jt JU^tt(7>S-8 1 1 ^aSiOLfc. Z L I — 
2 8 5 7<0An|±0 O 7 4 t?fe'&<D'C. A n d f± 3 5 

^fiii^taufco 1 2ii«*«a>2iatt^&T?fe 

1 3^ 1 4(imi:5.t;m2<7>^^^it9^^sfS*s<;?Ji 
t@«i:^ti-efey^ i e 1 1 7 r^-^n-f n*te4 i:»«5 

±icff5jat$ tifcSlSRfSllK 2 J;0JSl6ErSjM 3 ±tD?ft 



[0080] 5i^^(;)e^v^pi:;lS^Ml¥c7)d(35H:T'fc^ 

^ J^A5&^Jb>£^:y , 8(i;Jg^:g:5 5 O nmO?® ;il^:;^lfil(0ig 
ig*(Z*rLr. 1 3 O nm;!^^t> 1 4 O nm(Z$llW^*tfc 

(itOM^^^s 9(^[sl+iC0^|Z^Lr 2 6 5 nm;6>t>2 

[008 1] fcJt^tf. El9lz^-rK^^*#^fitti:^ 

•^^-e^^gT-fc^c fc-^LMi. (4) C7)*Bffif^X'ftS 
[GO 8 2] -hfe(7:)^fi|^(ZTf^^^tl-fcj^S^jl^^SC0 

mmx^^^ ^fz. ffi^sjs^ (Yfli) 

[00 8 3] iii9ir^F-rfs^Ax^. 3 viaT<7)SBifimaE 

X. 0J^^9O%. =0 h^X h 2 0<7>^5?^£a^1ttt 

[00 8 4] :^mmMmXi^. 3\z></l.Xy^A<l>^[Si 
f# ;tx ^ t ^ 5i IS L T t ^ >5 , 

[00 8 5] <mm^^^>mmm2tLx. ±Tm 

Sa)SiR]«itS:^[pit7>/ct-rftja^ 1 20s. :^^m<r>'j^ 

— v/a >^3 O O nm, ?fe^fi*imii««t5 1 LT: 3 
tfe(135nm. 270nm. 270nm) ffiL^f-J5lt 

[GO 8 61 ii3ic^Fr?aB^B^^ss^a«fl>f^i*xfi 



(TO) 



f#Ba¥ 1 1 -1 4 2 8 3 6 



it^^o TFT iSifiM-^sT -r 7.^1^^ \zmm ^ n-c 

[0 0 8 7] 3 4!fcc07fe^<i+a^*fi««5f^t 

IHi«fe 8 5 5 O n m<33®;i «:^fSl<7>]Sia3fef3 j^T 

LT1 3 0nm3^>^t.1 4 O n mfcMffll *tf-atS**}t 

[o o 8 8 ] ±u.'^^^f^^mo>^mmttmmmm i <d 
f^^^nfciij&6ff^3i2(D;'ft0^^^^s<Dmi±^it^p 

[o o 8 9] ±iB(Z)j:^ic, sestfl^ffi 1 t tt^Rr-St. 

Hifefl^ S 2 CD cfc 5 3 tfe(7)fe4§^*StStgT'n<^3fe^f^^ 
[0 0 9 0] <^!feif^^3>*tfefl&ffi3 t UT. ±T<7> 

OnmT^&uj^ 1 3 5 nmi: 2 7 O nmt07t^fe*B*4« 

-f ;/^?l$^"Cfe'S>Z LI4850 CAn:0. 208, 

o. 8 /^mizpigL. -ir;uJi:4. 5 // m<z>?ass^ Ur 
«^l#Lfco 5iSafS(r)'J^— 7^— ix3 >A n d(i 1 O O O 

n m t o 

[0 0 9 2] JiiB<7)iBlSa:^»S<7>JlS«^lC. IS9fC 

^-r<fc5lr. SIJffiJf^ffi2ic:^Lfc2«t<03te^(iffl»ffi« 

fzo CCD;'a^a^^S^ 1 /4 8 O^ZL — i^WC^3|se-7 

[0 0 9 3] :^mmmm\zmi^-r. ;"a®JS<Du-$i— t^— 

^^3>An dA^SOOn m;&^ ^ 1 2 O O n JiT<^S 



Ifc A< pJiET ^ C ^ ^ 5tlS U T L^ ^ o 

[00 9 4] <^jBifl^S4>|ISfifl^S|4^ ur. T-^i^ 

[CO 9 5] 81*. m^a^&mstmB^ 

^tiXl^^. TFTI^^I 9 ^C^IgiljffiSfil^ i^mvji} ± 
fcfiBra*6«IS2 0;&<f|^J«$+L. TFT*^19<;)KU 

[0 0 9 6] :ic:x*. Kmn.mmm^^2 1 1*. tztz.\t 
*rti^a^<t Lx^ffl^-t^-s. i5^^iij^miS2 1 (Dff^ 

TJd*-;. [H]aff^«t(OKf£q-^(D^lP(iraj@?Ei:c^Zi: lists 
[00 9 7] ^(Off^J$:^sil:i-3L^T$^|:iS¥lOf:i 

S2 2fcJ::r//h3l^2 3^-?-;h.^-'ti*afl^filLfco 

$fi2 2fcJ:i;^J>^|B2 Sl^JSgPlt^D 1 . D2<DF\J^(D 
fiKL/co D1. D2(i, -¥-ti^';K15i]^«^5//mi:3//m 

[0 O 9 8] B«IB3^ie2 2. 2 3^^tt«U. C4x^,5^*B 
2 2. 2 3<0raa>¥SSS^a«>-5-<<, l^=lt<^>!K3fett(S 
13^^*4 ■e^7t1bli2 4 ^ff^ilKLfc. 2p7^4t)g2 4^7)^® 
1*. ^^2 2. 2 3<DI^^^^<tT. ?tt,A>^j:ttS«tf3 

mm^^. E^om^fimi^tifizo tats. mi^^:>^<7 

[0 0 9 91 Ja±a)J:^^t«ia^l#^fcT FTIfe^lHR 

izw£,m^tix^m(D^\:.^:it(oui\ LA^t>. jib^sh 
^iSiaLSS^i4iiiKi^ffi2 1 \z^'z>xKm^ti^%t<T 
FTm^i B-^m^mmm^m g&:J^'<Dfrrf)fc 

[0100] b9bET FT*dF»S2 5 t 



(11) 



ftBSV 1 1 - 1 4 2 8 3 6 



[o 1 o 1 1 co)*^— :7-f ;u^_bfz, S«affi6 t L 

TITO (Indium TinOxide) ^X/^^y 

^U>^'fcj:o-Cft$j$L, 1 4 0nmll<D^M^D/'S^- 
ifijR)IS2^ff$j?EU. — 37^ ;u^SS2 6 <!: Ltco 

[O 1 02] :b5-:7-f 2 7IA. ffi3fe«^*iJ 

9 0%<0«^f=. — :7>f /U^i««2 8<3r)iSiia^(iY 
[0 1 033 Z(D«fc3»3**i^nfcT FT^^St5 2 6 

^M^:^AmzxmxLfz. 

[o 1 0 4] :j>:fz, iSaiS3^3SB<D*&rc-3i^rpaf 

co:ft:^M<7>iS3#T, Jt:^tt^i 2^:^ai: LrseK-T 
lBSE*^-:7-f ;u^*«2 8<D?*SJSi i:S>pr#JU 

fflffi11*£8i:9 36<^*t-bti. ^? t)1=-?-OJil::!i. <ljte« 

2 tk(0?t^fetBII+filS« 1 3 i: 1 4 i: . Ba^fi 1 2 ^BB 

[0 10 5] *^-7^;U^S«2 8±:<0iefS|M<»ElSl 

<ias:;^fii eit^m(0 3my5ik\zt^^<ko\zi^mLxi^ 

5 0 nm|:^?&:'6*9[-S£Lto SSSBO^IgBt** S« 



m^^-o^ :^£^{z^ }^mm^^^<^)\^<Dmm\zmW}mmm 

[0 10 6] :$:mmmm(D^mm';^^m^^^miXit. s 
mttmmmm2 ^ mi^ma:>is.< iz^m^Hxi^^o 

9t\t. Kmi^mwzi;^^Ltzmf2ifim(Dfzisb. nm^co 

^$fi3 0%. =i>h^;?. hiii B^it^urL^-So IS 

fzi^. m%»^mm\^tzm7jkvi>^x t-\-^ts:m&t>m 
mv^. m^moRiiimt^i&i^tzitiz^ :i<DfisvtmizM 
^^tifz^^m\z^^^m%tK m^mizmn^Htz^ 
^moym^ftimz^^Lx^m^iimitr^ ti^ozitt^ 

[o 1 o a] ^tz. ^mm{zmfxi^^^mi±i3<. m^m 
tm^m^<o^f^i^m\z^m^ti^^t\z^'DX. 

(D^rs'^m<Dmm\z%mmmf)^'Dfz^ ^tz. mmcomm 

mo-oimtji. Bintj:^nmmm^m^L,tz^mmmmm 
iTi»m.f}^mm^ts^mz^^xnm^*itzo 
[Olio] :^mmmmx\t. mmi-'7>i>y^^ ctf 

I M (M etal Insulator Metal) 

T, v'j=t>T FT, mi^sv';=!>T FT<oi>-r 

[Dili] 3gSfeJ^lg3OT<*;5f-iSS<7>U4'--7^ 

[0 112] <^jfe}f^ii 5 >iiBfem^ 5 ^ LT. mi^ic 

um^j^i^Wi^i^m^ ^ ^ t \z^ 
xmm<Di^±^m^j. ^ih\z^<Dmmoi^i''yjmzm^ 



(12) 



1 1-14 2 8 3 6 



[o 1 1 3] ^LT, ^<om^m,m»o>^<D^mn^i 

[O 1 1 4] ^(D^m. mi SfC^I-cfco^cfSSfiH^ltjJl^ 

JitL. ;lfl^lctgLrfiSM*iSf=Sl!T^1 . 5 3a>-<> 
jStl^fitt*. 1 O 0%A?MgOC?5ljR^|lfii»ffi (Sitdfe 

to 1 1 5] Z<01^§^^ m^ 3 (C^f Dflifbft^ttCD^t^^ 
^ (D I ^ X CD ^ ^ ^ ^^ Y CO C B^jg<0|| 

[0 116] W^l^mmynikt. iX^t^iitSM 

^Slx*imnf*3IJfe»$«_3*!=f^^«^f^SJ*-fc. ^ur. 

[O 1 1 7] T^ffc. ^^B^CDift^a^S^CZJ^fc^ffiffi 
[0 1 18] <^Ste?f^ll6>glSfef^M6^ LT, 

^M) ^mi^fzm^<Dmmnm\z-^i^xmB^^^^ idi 

6fz-Si -y^/<^./t.3 3a>«||It«tlllS^^7i^'r. ^ ^z^/^^'- 
;U3 3(ipri!l&«[2 9teJ:OJSI#S:te3 0.ttlC«ie»f 



[o 1 1 9] iSj ^:/^/^^^;u^ffli^fzmi tD^jiE^J CJU 
T, «^«IJ6 1 ii^-T) i:Ur. EJI 6f=^-rifrS«ii 

^ *-r ^ ^/^t-^^u 3 3 * nffiji^sg 3 <o jRsa^se 

[0 1 2 0l ^ ^>^/^4'>;US-SL^fcS2a)«filt^ (tt 
T. «^ei6 2i:«5'r) t LT. gll 6iZ:^rBF®«i£ 

^=i^-ri)^ v^y^^^;u3 3(DdJ1[iS|S2 7_hlc3t^<i*B 

f5ltllCD}%S^:^&S(01liiSfc££L/ctiOC»$^1 81::^ 

;K7)3£^StS3 0 <tmsa^SS<?>»te4corBlKi^-^ 

SSlc^ >^/^:^^^'-v<7>»l±:fci3f»<S«4fzet3t>/drl^J: 

[o 1 2 2] ^ ISiSme 1 t«tJ?£^6 2 

^itm 5^ iS tt^ ^ T ^ < tllS'tt ^ ^ ^ o 
;za>J5M5fcii. ffi3E<4B^diffliS^*S2 9 1 3 orcs^ 

l#Sfe3 Octii3fetel Oi'S£t#$tLfc^»:irJ;o-C^^ 
[0 12 3] mJ^mG2Xlt. "^(D^IStiH^f&^lt 

mmti^m^mmms i <t 3 2fca^^Hfc^iejzj;^4, 

<Z)t»aS$H^. ^^l::}fl±:^De^Rljjhffl^l8i3 4 ti> 
:/^/<^^i^3£:^#S«3 0, fccfct/;SS^^S^S<0S«4 

[O 1 2 4] ^ ^>|C, ^?FUrfiL^^*:L^;b^ ffil?l^^5i!6 2 

[o 1 2 5] )iii±m-<tzmmmmxi±^^itm^mm.i^ 

[O 1 2 6] 



(13) 



1 1 -1 4 2 8 3 6 



■So 

[0 12 7] ^fc, :^SercSi3Stcia^^*vfc:b^- 

So 

[^5] mmmm cfom) iccts. ai±2. svicjj 
[ine] mmmsL cfom) tc^s. m/Es. ovfr*^ 

1137) P^MIilt (POM) Iwj^S. ^es. 5Vi::fc 

[^81 mmmm. (fomj rc^s. mi±4. oy\z^ 
{SI z It s s*r^^^<i)fc ar)<D3fe!^i^M ^ s « 

mm 5 a>Kmm<D^a>^m^it ^j^mt^^mtmrni^m 
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[ii>«S!8H] nmi^m^ 7^(d 2 commit ^^mEomm 

[S6fT0l ¥;«1 3*1 0^2 60 (2 00 1 . 10. 26) 

[<t^mm^^ nmW- 1 1 -1 4 2 8 3 6 

[^BaB] 1^^5^2SB (1999. 5. 28) 

t^S-^ai ^MJt#i*Fll^« 11-14 2 9 

in^mm^i ^$s@^9-3 04 2 55 

G02F 1/1335 510 
1/137 

[F I ] 

G02F 1/1335 510 
1/137 



ItiaiBl ¥1*1 3^1^ 1 9B (200 1 . 1. 1 

9) 

[^SSffiiE 1 ] 

[li^rfii] ^^mmmt^m 1 coated . mmm 
«^*-r^isw*S2<o»fii:. mum^J^^fm2<r>& 

SPf*^* A n t UfcB#, 0< I dXp I < 1 fi^-D 

200nm^An* d^l 200n mt^f^±Lf 

3 1 O O n mia± 1 8 O n mUTlCfg^^ttfcM 1 

iBS^+t. A^oS^Sii«:^jS]a?*j^-7^-v3>Jb«2 o 

O nmJil±3 6 O n mJMTI:ia^ S +tfcS 2 a>3fe^&ffi 
35" ^1 2x^2-61 1^5 5* 

M ^ tLT l^ ^ c ^f#efc t -r ^s^js 1 ie«<DJ5StsaE 



ss<^-ti^5Ba^tLfc_3^<z>3fe^iifflii«««.^^l^ 

3>3t)<1 OOnmiaJll 8 0 n mlitTU^S ^ H/::!^ 1 

KM^n. A^oSis;iiK:^isia>g^-^-v3>/i«2 0 

O nmUiJi3 6 O n miaXTiCfg^ ^ 2 CD^fe^^^^S 

3 6 O nmJaTI-ia[S*ttfcS3<7>3t^fiLfflllffi««A 

35^^ ^[2x03-02-91 1^55*" 
[IS^il4 3 ffifsm 1 ^t-tt*2<?5a«±(7)-':^<K>;1S 

So 

[If 6 ] mji^^^i^n,mm(Dmm\zmm^^fzm 



(2) 



^^W- 1 1-142836 



Mo 

[t«IE>4^«B*] 00 2 8 

[GO 2 8] ^-r. *fg^<D3*>IS^:«ia«a>J^lt^ 

?a[a<Dfl[Sft^ll^ A n t LtcBt. 0< I d/p I <1 

A^'O 200nm^An + d^1 200 n mt^f^^L't 

mmy^m^m^j 003 i 

[GO 3 1] ^<^(^. *^^CD^^|f^«2|BKc7)^^ 
B£g^t^fc2|fe(7>jF£:^fe4i^|i«^R <^:3b^.b?^J:HJ. 
O nmitflJi 1 8 O n m!aiTl:=S9:S* tlfclS 1 CD3fc^|i*i 



3 6 O n mliATlr^S^*Lt-^ 2 <D%^&^mmm»t, 
(&^LMilgii|S*ll) t. Ifjiemi fcc*:li^m2<7)5t 

3 5" ^1 2x02-ai 1^55" 

aS4^TL^-g)Ci:^^#«ti:L. ^cDct dlcafig-r-s:: t 

mALn^m-mm^} 0032 

[*llliE(^S] 

[0 0 3 2] *^*(D^^if^Il3|HltCD^^ 
O nm)iJL_t 1 8 O n mJUTf^tS^ ^ tt/c^ 1 C7>3t^(i4a 

igi <D^^iiffl^««fecD_trciess*t. 

jb^oStt^ltl^lSl CD g ^ — T=- V a >A< 2 O O n m lU-t 
3 6 O r>mJiJlTfCl§^^tLfcm2£D7t^<i*S^tt«fe 

M2<D3t^<iftMt«««<D±I^BS^?tt, ;^J^oStS 
J£«^|pl<7>»j^— V3»!)<2 O O nmJSJt±^3 6 O n 

3t Lf-^. 

35' ^1 2x03-02-ei 1^55* 



